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Chemical context
Metal-Schiff base complexes have been of interest for a variety of reactions, in particular catalytic reactions (Egekenze et al., 2017a (Egekenze et al., ,b, 2018a . The metalloenzyme urease contains Ni II at its active site. Ureases can be found in a variety of species and efficiently accelerate by several orders of magnitude the rate of hydrolysis of urea into CO 2 and NH 3 (Mobley, 2001) . It has been of great interest to catalyze a variety of reactions to mimic the catalytic efficiency of metalloenzymes. The crystal structures of related Ni II -Schiff base complexes have been reported (Ayikoé et al., 2011; Butcher et al., 2009; Elmali et al., 2000; Kobayashi et al., 2017; Kuchtanin et al., 2016; Okeke et al., 2017; Duran et al., 1989) . Similar complexes have been studied in relation to catalytic redox reactions, catechol oxidase activity, and alkaline phosphatase reactivity (Ö zalp-Yaman et al., 2005; Sanyal et al., 2016; Bhardwaj & Singh, 2014) . In view of this interest and in a continuation of our previous research listed above, the title Ni II -Schiff base complex has been synthesized to be used as a catalyst for the hydrolysis of phosphate esters.
While the vast majority of such Ni complexes are of the type [NiL 2 ] where HL is the neutral Schiff base, there are a few examples where, upon coordination, the Schiff base retains its protons (You & Chi, 2006; Layek et al., 2013; Ohta et al., 2001; You et al., 2004; Paital et al., 2007; Xua et al., 2015; Lucas et al., 2011; Dutta et al., 2010; Chakraborty et al., 2006; Mukherjee et al., 2007; Yamaguchi et al., 2008; Fondo et al., 2006; Zhang & Liang, 2017) . The present structure is an unusual variant of this theme.
Structural commentary
The title compound crystallizes in the orthorhombic space group Pbcn and consists of a coordination cation [ Diagram of the cation, {bis[(E)-4-bromo-2-({[2-(pyridin-2-yl)ethyl]-imino}methyl)phenol]nickel(II)} showing the O-H phenol group coordinated to the nickel atom. Only the major component of the disordered group is shown. Atomic displacement parameters are at the 30% probability level. Unlabeled atoms are generated by the symmetry operation 1 À x, y, al., 2004; Paital et al., 2007; Xua et al., 2015; Lucas et al., 2011; Dutta et al., 2010; Chakraborty et al., 2006; Mukherjee et al., 2007; Yamaguchi et al., 2008; Fondo et al., 2006; Zhang & Liang, 2017) for nickel complexes with Schiff bases where the ligand is not deprotonated, although this is the only example where these are separated into independent metal complexes. A common motif of these examples is the presence of a strong intermolecular hydrogen bond between these species with OÁ Á ÁO separations ranging from 2.438 Å (Mukherjee et al., 2007) to 2.592 Å (Layek, et al., 2013) . In the present case (Table 1, Fig. 3 ), this distance is 2.430 (5) Å , which is the shortest reported. The Ni II atoms are coordinated to nitrogen and oxygen donor groups from the two tridentate ligands, thus making the Ni II atoms six-coordinate, with two perchlorate anions present for charge balance (see Fig. 1 ). While both Ni1 and Ni2 are six-coordinate, they are distorted from an octahedral geometry because of the chelate bite with cis angles ranging from 84.01 (16) to 93.07 (16) for Ni1 and 84.10 (18) to 95.7 (6) for Ni2. Surprisingly, the Ni-O bond lengths for Ni1 [2.070 (4) Å ] are slightly shorter than for Ni2 [2.091 (4) Å ], even though atom O1A is neutral and retains its proton while O1B is deprotonated and thus formally negatively charged. The Ni-N imine and Ni-N py bond lengths are 2.080 (4), 2.079 (5) Å and 2.095 (5), 2.128 (6) Å , respectively, with the bonds involving the imine group being shorter than those involving pyridine, as is expected based on the metrical parameters of similar complexes.
Supramolecular features
The main point of interest in this structure is the presence of very strong inter-species hydrogen bonding between the phenol and phenolate moieties as mentioned above. In addition, the perchlorate anions link the complexes and methanol solvate molecules through both C-HÁ Á ÁO and O-HÁ Á ÁO interactions (Table 1) . These, along with C-HÁ Á ÁBr interactions (Table 1) , link all the species into a complex threedimensional array as shown in Fig. 4. 
Database survey
(i) Àx þ 1; y; Àz þ 1 2 ; (ii) Àx þ 1; Ày þ 1; Àz; (iii) x À 1 2 ; y þ 1 2 ; Àz þ 1 2 .
Figure 3
Diagram of both the cation and neutral complex linked by strong hydrogen bonding (shown as dashed lines). For the cation, only the major component of the disordered group is shown. Atomic displacement parameters are at the 30% probability level. 
Synthesis and crystallization
2-(2-Pyridyl)ethylamine (0.1613 g, 1.320 mmol) was added to a reaction flask and dissolved in 50 ml of methanol. 5-Bromosalicylaldehyde (0.2654 g, 1.320 mmol) was added to the solution. The mixture was refluxed for 5 h. The nickel(II) complex was prepared by reacting the ligand in 50 ml of methanol with Ni(ClO 4 ) 2 Á6H 2 O (0.7242 g, 1.980 mmol) with no added base. The mixture was stirred at room temperature overnight. The product was crystallized by slow diffusion in methanol for two weeks giving green crystals.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . For the neutral NiL 2 , each 2-ethylaminepyridine arm is disordered over two equivalent conformation with occupancies of 0.750 (8):0.250 (8). The perchlorate anion is disordered over two equivalent conformations with occupancies of 0.602 (8):0.398 (8). In addition there is pseudo-merohedral twinning present with a twin law of 0 0 1 0 1 0 1 0 0 and BASF value of 0.0016 (3). The H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H ranging from 0.95 to 0.98 Å and U iso (H) = xU eq (C), where x = 1.5 for methyl H atoms and 1.2 for all other C-bound H atoms. The OH hydrogen atom was refined isotropically.
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Bis[(E)-4-bromo-2-({[2-(pyridin-2-yl)ethyl]imino}methyl)phenol]nickel(II) bis[(E)-4-bromo-2-({[2-(pyridin-2-yl)ethyl]imino}methyl)phenolato]nickel(II) bis(perchlorate) methanol monosolvate
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a two-component twin. Symmetry codes: (i) −x+1, y, −z+1/2; (ii) −x+1, −y+1, −z; (iii) x−1/2, y+1/2, −z+1/2; (iv) −x+3/2, y+1/2, z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

